

































































































































































































































































































































































































































 <  
 






















































Published: 1 July 2002
Journal of Biology 2002, 1:4
The electronic version of this article is the complete one and can be
found online at http://jbiol.com/content/1/1/4
© 2002 BioMed Central Ltd ISSN 1475–4924
Abstract
The finding that neighboring eukaryotic genes are often expressed in similar patterns suggests
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Figure 1
Models to account for gene expression neighborhoods. Several models
(or combinations of models) could account for the observed
phenomenon of gene expression neighborhoods. (a) Incidental
regulation. A transcription factor (green oval) binds at a target gene
(green arrow) and incidentally up-regulates neighboring genes. In this
model, the level of expression of neighboring genes is determined by
proximity to the target gene and is expected to decrease with distance
from the target gene (the green line at the top of each panel indicates
the gene expression profile across the neighborhood). (b) A structural
domain model. A discrete ‘open’ chromatin domain is created as a
result of activation of a target gene within the domain. Flanking
boundary or insulator elements (yellow ovals) define the neighborhood
and the limits of the open chromatin domain. (Note the ‘square wave’
expression profile.) (c) Expression neighborhoods in three-dimensional
space. In this model, activation of a target gene results in its
recruitment to a specific nuclear location. This would necessarily
involve the co-recruitment of neighboring genes. The particular
subnuclear location exposes the neighborhood to increased
concentrations of components of the transcriptional machinery (the
image shows two segments of chromatin with two neighborhoods in
the vicinity of a (green) nuclear body).
(a) Incidental expression






























     




































































































































































































	   

  8G  
 	  










































































































































































































1. Tabata T: Genetics of morphogen gradients. Nat Rev Genet
2001, 2:620-630.
2. Pannuti A, Lucchesi JC: Recycling to remodel: evolution of
dosage-compensation complexes. Curr Opin Genet Dev 2000,
10:644-650.
3. Spellman PT, Rubin GM: Evidence for large domains of simi-
larly expressed genes in the Drosophila genome. Journal of
Biology 2002,  1:5.
4. Caron H, van Schaik B, van der Mee M, Baas F, Riggins G, van Sluis
P, Hermus MC, van Asperen R, Boon K, Voute PA, et al.: The
human transcriptome map: clustering of highly expressed
genes in chromosomal domains. Science 2001,  291:1289-
1292.
5. Lercher MJ, Urrutia AO, Hurst LD: Clustering of housekeep-
ing genes provides a unified model of gene order in the
human genome. Nat Genet 2002, 31:180-183.
6. Dorsett D: Distant liaisons: long-range enhancer-promoter
interactions in Drosophila. Curr Opin Genet Dev 1999, 9:505-
514.
7. Wu J, Grunstein M: 25 years after the nucleosome model:
chromatin modifications. Trends Biochem Sci 2000, 25:619-623.
8. Carmo-Fonseca M: The contribution of nuclear compart-
mentalization to gene regulation. Cell 2002, 108:513-521.
9. West AG, Gaszner M, Felsenfeld G: Insulators: many func-
tions, many mechanisms. Genes Dev 2002, 16:271-288.
10. Lindsley DL, Sandler L, Baker BS, Carpenter AT, Denell RE, Hall
JC, Jacobs PA, Miklos GL, Davis BK, Gethmann RC, et al.: Seg-
mental aneuploidy and the genetic gross structure of the
Drosophila genome. Genetics 1972, 71:157-184.
http://jbiol.com/content/1/1/4 Journal of Biology 2002, Volume 1, Issue 1, Article 4 Oliver et al.  4.3
Journal of Biology 2002, 1:4